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Professor 
ＲｕｎｈｅＨＵＡＮＧ 
RefereedpubIicatIons 
LJianhuaMa，MakotoShizuka，JeneungLeeandRunheHuang，‘`AP2P 
GroupwareSystemwithDecentralizedTopologyfbrSupportingSynchronous 
Collaborations",inthelEEECSproceedingofthelnternationalOonfbrenceon 
CYBERWORLDS(ＣＷ'03),ｐp54.61,Singapore,December,2003． 
Abstract-NetworkbasedgroupwaresystemsarefbrsupportingcoUaborationsamong 
agroupofpeoplewhoarｅｅｎｇａｇｅｄｉｎａｃｏｍｍｏｎｔａｓｋｏｒｇｏａｌｕｓｍgcomputersconnected 
byavarietyofnetworksmcludmgtheInternet、Asynchronousgroupwaresystem
supportsgroupmembers，coUaborativeactivitiesatthesamｅｔｉｍｅＤｕｅｔｏｔｈｅＤ１ｍｎＲｔａＵ 
ｏｆｃｕｒｒ巳ntsynchronouscoUaborativesystemshavebeenimplementedeitherusinga
centralizedtopologyorahybridtopologybtheresearchpresentedinthispaperhasbeen 
devotedtoinvestigation,designandimplementationofapeer．to-peerP2P)groupware 
systemThesystemenablespeerstohndeachothe囚fbrmgroupsandexchangemessages
acrossHrewaUsandMYL・Itsevaluationswithapracticaltestenvironmentaregivenmdetzqil 
２．Ｒ・Huang，NegotiationModelingandBshoppingAgents，mthelEEECS
proceedingofthelnternationalConfbrenceonComputationallntelligenceand 
MultimediaApplications(ICCIMA1O3),pp3･10,Xilan,china,September2003． 
AbBtract-Negotiationおａｋｅｙｃｏｍｐｏｎｅｎｔｏｆｅ･business・AgCnt-mediatede･businesssUBtems
arecreatmgnewandbeginningtoreducetransactioncostmvarietyofbusmessprocesses、Witharationalnegotiationmodel，softwareagentsshouldbeabletonegotiateiｎａｎ 
ｉｎｔｅｍｇｅｎｔｗａｙｏｎｂｅｈａｌｆｏｆｔｈｅｒeal-worldpartiestheyrepresent・Howevenoneofthe
chaUengingproblemshereisnegotiationmodeling、Howtopreciselyrenecthuman，s
negotiationprocessondiHbrentlevelsisacrucialpoint.ＴY1ispaperpresentsourstudies 
onnegotiationmodelinganddemonstratesthenegotiationmodelbasede-shoppmg 
agents． 
３．Ｈ・Ouchiyama，Ｒ・Huang，Ｊ・ＭａａｎｄＫ.Ｍ・Ｓｉｍ，ＡｎＥ】qDeriencebased
EvolutionaryNegotiationModel，ｉｎｔｈｅｌＥＥＥＣＳｐｒｏｃｅｅｄｉｎｇｏｆｔｈｅ 
ｌｎｔｅrnationalConfbrenceonComputationallntelligenceandMultimedia 
Applications(ICCIMAiO3),pp212-217,Ｘｉ'an,china,September2003. 
AbBtmct-Thispaperproposesanexpemencebasedevolutionarynegotiationagent ● thatcanconductnegotiationprocessme-commerceonbehalfofuseⅣusersitrepresents． ● Byemulatinghumanbeing，skiUsofanagentinnegotiationsshoｕｌｄｂｅａｂｌｅｔｏｂｅ 
２ 
、provedwithmcreasmgknowledgeande]qDerlence・Suchagentiscanedanevolutionary● 
negotiationagent,InthispcLper)anevolutionaⅡyalgorithmincombinationofagenetic 
algorithmandBayesianruleupdatingmethodHDranevolutionaｪynegotiationmodelis 
described 
4．JianhuaMa,MakotoShizuka,Ｙ・MiyoshiK・ChibaandRunheHuang,“ＤＳＣ‐
ADecentralizedSynchronousConaborationP2PSystemUsmgJXTAP',inthe 
proceedingofthelnternationalConfbrenceonDistributedMultimediaSystem 
（DMS'03),pp214-219,EIorida,USA,September200a 
Ab8tract-ThispaperpresentsaBynchronousconaborativeP2POpeer-to･peer)system， 
ｃａｎｅｄＤＳＣ,basedonadecentralizedtopologywithoutusingacentralserveェTherefbre，
peersmagroupneedtomanagethegroupbythemselvesandeachpeermusthmlyhandle 
thecorrectmessagepassmgbyitseIfTheBystemiBmplementedusmgJXIYktechnology 
thatprovidesservicestoletpeersmdingeachothe喝fbrminggroups，andexchanging
messagesacrosshrewallsandNZNIも.Itcurrentlyo錠rsfburSharedobjects,ａｗｅｂｈｔｍｌ
ｈｌｅｂｒｏｗｓｅ喝aplaintextmeviewenanaudioplayeｒａｎｄａｄｒａｗｉｎｇｐａｄａｓｗｅＵａｓａｔｅｘｔ
ｃｈａttooLThesynchronouscontrolsofasharedspace,theObjects,tele･pomterandsoon 
arealsoprovided． 
OthersPubIications:ＢｏｏｋChapter 
LRunheHuangandJianhuaMa， LngandJian ，liListsii，Chapter7，ｉｎｔｈｅＢｏｏｋ：Dam 
azzaA4gm士hmqppl21-159,WorldScientihcPubnshingISBNSfmcr[ｍｅｓａｚｚａＡ４ｇ’ 
981.238-348-4,2003. 
３ 
Departmentofcomputerscience 
Professor 
ＳａｔｏｒｕＳｏＫａｎｏ 
RefereedpubIications 
l．Ｈ・Ishida,Ｒ・Mizoguchi,Ｋ､Onda,OHirose,Ｓ,SKano,ａｎｄＡ・Wada,``Second
harmonicobservationofCu(111）surfblce：insitumeasurementsduring 
molecularadsorptioｴf',SurfblceScience,Ｖ01.526,February2003,ｐｐ､201.207． 
Abstract-Secondharmomcgeneratioｎ（SHG）spectroscopyusmgatunable 
fbmtosecondlaserhasbeendemonstratedasaneHbctiveandapracticalinsitumonitorof 
surfblceelectronicstatesduringadsorptionprocesses・Wehavesuccesshmyshownthis
techniquetobesuitablefbrthestudyofsurfaceelectronicstates,notonlythosemduced 
byadsorbedmoleculesbutalsothoseassociatedwithcleansurfaces・Ｂｙｏｂｓｅｒｖｉｎｇｔｈｅ
ｃｈａｎｇｅｉｎｔｈｅＳＨｓｉｇｎａｌｓｈｏｍａＣｕ(111）surfhceduringemosurCtobenzeneorCO 
molecuIes，wediscoverednewresonancesoftheｃｌｅａｎＣｕｓｕｒｆｈｃｅｔｈａｔｃｏｕｌｄｎｏｔｂｅ 
ａｓcribedtothewell･knownsurftlcestate(SS)-imageBtate(1s)transitionOneofthese 
washromaｓｕｒｆｎｃｅｓｉｔｅｔｈａｔｉｓｌｅｓｓｌｉｋｅｌｙｔｏａdsorbbenzene，wheretheSHsignal 
intensitywaskeptconstantuntiltheCusurfncewascoveredbythesub･monolaye正
２．Ｈ・Noguchi，Ｔ・Okada，Ｋ・Onda，ＳＳＫａｎｏ，Ａ、ＷａｄａａｎｄＫ・Domen，
“Time・resolvedSFGstudyoffbrmateonaNi(111)surfblceunderirradiationof
picosecondlaserpulses'',SurfblceScience,ＶｏＬ５２８,March2003,ppl83-188， 
Ab8tract-IYme･resolvedsum-bPequencygenerationspectroscOpywascarriedoutona 
deuteratedfbrmateのCOO)adsorbedonNi(１１１）surfncetoinvestigatethesurfnce
reactiondynamicsunderinstantaneoussurfncetemperaturejumpmducedbythe 
irradiationbypicosecondlaserpulses・Theirradiationofpumppulse(８００，m)causedthe
rapidintensitydecrpaseofbothCDandOCOstrBtchingmodesofbridgedfbrmatｅｏｎＮｉ(１ 
１１)DiHbrenttemporalbehaviorsofintenBityrEcoverybetweenthesetwovibrational 
modeswereobserved,ｉ､e､，CDstretchingmoderecoveredfnsteｒｔｈａｎＯＣＯ､Ｔｈｉｓｉｓｔｈｅ 
ｆｉｒｓｔｒｅｓｕｌｔｔｏｓｈｏｗｔｈａｔthedynamicsofadsorbatesonmetalsstmnglydependsonthe 
observedvibrationalmode・Fromtheresultsoftemperatureandpumpnuence
dependence，weconcludedthattheobservedmtenｓｉｔｙｃｈａｎｇｅｗａｓｎｏｔｄｕｅｔｏｔｈｅ 
ｄｅｃｏｍｐositionordesomtion,butwasinducedbyanon･thermalprocess． 
３．Ｊ・Kubot,Ａ､Wada,Ｓ､Ｓ､ＫａｎｏａｎｄＫ・Domen,“Time-resolvedstudyofD20ice
crysｔａｌｏｎＣＯ/Pt(111）byultra-shortNIR1aserpumping：meltmgand 
recrystallizationwithoutdesorption"，ChemicalPhysicsLetters，ＶＯＬ３７７， 
August200app217-222・
AbBtract-ThetransientresponseoflOmolecularlayersｏｆＤ２０ｉｃｅｏｎＣＯ/Pt(111)ａｔ 
４ 
l30KwasmveStigatedunderultra-highvacuumbUowinganear･ｉｎｈｒａｒｅｄｐｕｍｐｐｕｌｓｅｏｆ 
３５ｐｓｂｙｓｕｍ丘equencygeneration(SFG)spectroscopyBTheD20moleculesintheice
crystaUinelayerfbrmedanamorphousorliquid-1ikestructureinr巴Sponsetothepumping
withoutdesorｐｔｉｏｎｏｆＤ２０ｔｏｔｈｅｇａｓｐｈａｓｅ，ａｎｄthemystalsreturnedtothecrystal 
structureonasub-nanosecondtimescale 
4.SKatano,Ｓ・Dobashi,Ｊ・Kubota,Ｋ,Onda,Ａ､Wada,ＳＳ・ＫａｎｏａｎｄＫ,Domen，
“StructuralchangeofCOadsorbedonＰｔ(111)bylaserheating:time-resolved 
sum-hequencygenerationstudy,,,OhemicalPhysicsLetters,ＶＯＬ377,August 
2003.pP601-606 
Abstract-ThelR=visiblesumbrequencygeneration（IVSFG）methodwasusedto 
perfbrmtime-resolvedvibrationalmeasurementsofＣＯ/Pt(111).Irradiationofintense 
picosecondlaserpulses(３５ｐ８，１０６４，ｍ)resultedinadropinintensityiredshift,and 
broadenmgoftheon･topCOstretchingpeak,fbUowedbyrecoveIytotheoriginalpeak 
shapeontheorderofhundredsofpicosecondsThetransientbehavioroftheCO 
stretchingsignalwasfbundtodependontheCOcoverageThetransientspectraat 
saturationcoverageconsistedofasinglepeak,whereasatlowcoverage(q25ML)theline 
shapebecameasymmetricandeachtransientpeakcouldbedeconvolutedtothemultiple 
components・TheoriginOftheremarkablechangeinthetransientspectralfbatur巴satthe
O25MLsurfnceisdiscussed． 
５．Ｒ､Mizoguchi,Ｓ・ＳＫａｎｏａｎｄＡ・Wada,“Opticalcontrolofexcitedstatesoｆ
ｃｌ･perylenecrystalusingoptimizedpulseshapmgmethod',，ChemicalPhysics 
Letters,Ｖ01.379,September2003.ｐｐ､319-324． 
Abstmct-OpticalcontrolofexciteｄｓｔａｔｅＢｏｆｕ･perylenecryBtalwaszea1izedbya 
fbmtosecondoptimizedpulseshapingmethodusingGeneticAlgorithm（GA)．We 
succeededincontrollingtheemissionspectralfbatureofanu･peryleneczystal；the 
intensityofE-emissionwasmcreasedbyafactorofL4withoutthechangeofY5emission 
intensi鉱Furthermore，we6Dundanearin企aredpulseshapewhosemulti-photon
excitatione伍ciencyislargerthanthatofasing1efemtosecondpulsebyafbLctoroftwo・
Ontheauto-comelationtraceBoftheseBhapedpUlses，theseveralsatellitepeaks 
appearedbesidethemainpeak,Theoriginandmechanismoftheattainedchangewere 
diSCu⑧ged二
６．Ｊ、Kubota，Ｅ・YOda，Ｎ・IShizawa，Ａ・Wada，Ｋ・Ｄｏｍｅ､，ａｎｄＳＳ，Kano，
“Site･ＨｏｐｐｉｎｇｏｆＡｄｓｏｒｂｅｄＣＯｉｎｃ(4×2)ＣＯ/Ni(111）byLaser-Induced 
TemperatureJump:Time-ResolvedSum-nFequencyGenerationObservation"， 
JournalofPhysicalChemistryB,voL107,September2003,pplO329-10332、
Ab8tract-Ihec(4x2)･CO/Ni(111）surfnceunderpulsednear-inhParedirradiation西
examinedbytime･resolvedsum-hequencygeneratio、(SFG）spectmscopyBAtasurfbLce
５ 
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coverageofO5，thesurfnceisconHrmedtoconsistalmostexclusivelyofhollowCO 
molecules,ａｓｅｖｉｄｅｎｃｅｄｂｙａｓｏｌｅＳＦＧｐｅａｋａｔｌ９０４ｃｍ－１.Underpulsedirradiationthis 
peakweakened,fbUowedbytheemergenceofanewpeakattributabletoatopCO・This
representsadirectobserwltionofsite-hoppmgofadsorbedCO・Ｔｈｅｈｏｐｐｍｇｐｈｅｎｏｍｅｎｏｎ
ｗａｓｆｂｕｎｄｔｏｂeentirelytransient,withthesurfhcereturnmgtothepre･excitedstate 
withinafbwhundredpicosecondswithoutdesomtion・Thedynamlcsoftheprocessare● 
alsodismnssed二
Ｒ､Mizoguchi,Ｋ・Onda,ＳＳ､Kano,ａｎｄＡ・Wada,``Thinning･outinoptimized
pulseshapingmethodusinggeneticalgorithm，，，ReviewofScientihc 
lnstruments,Ｖ01.74,Ｍａｙ2003,pP2670-2674・
AbBtract-AnopticalpulseshapmgsystemusmgaspatiallightmodulatorOSLM） 
controUedbygeneticalgorithm(GA)optimizationwasimprovedandwedemonstrated 
thatthetimefbrnndingtheoptimalconditioncouldbeshortenedbyaproposedmthinning 
out''method・Inthismethod,GAcontrolsonlyeveryN(Ｎ＝１，２，４，８，１６)pixelintheSLM，
TheconditionsoftheremainmgpixelsarederivedbyinteZpolation・ＴｈｅｅｆIbctivenessof
thismethodwasveriHedbythepulsecompressionofchirpedfbmtosecondpulsesandthe 
increaseinthetwo-photonexcitationefBciencyofu･perylenecrystals・Theinnuenceofthe
thinningoutonthepulseshapeisdiscussed,andanadvancedmethodisproposed・Itis
shownthatthedisadvantagesofthethinningoutmethodｃａｎｂｅｃｏｍｐｅｎｓａｔｅｄｆｂｒｂｙ 
7． 
ChangingthevalueofNduringoptimization． 
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RefereedPublications 
l，NorihiroFujii,Atsutoshilmai,TomomiAbe,Ｎ世iSuzuta,ShuichiYukita,，
TosiyasuL・Kunii，andNObuhikoKOike,''ＴＯＰ－ＤＯＷＮＥＤＵＣＡＴＩＯＮＦＯＲ
ＤＩＧＩＩＹｋＬＬＯＧＩＣＤＥＳＩＧＮＣＯＵＲＳＥＢＡＳＥＤＯＮＣＥＬＬＵＬＡＲＭＥＴＨＯＤＳ',， 
ProceedingsFIE2003（FrontiersinEducationConfbrence）Proc・Ｐｐｐ
Ｔ２Ｆ８－１４,November2003 
Abstract-Weproposeanewtop-downeLearningtoolfbrhardwarelogicdesigncourse 
usmgtheceUularmethod,wherestudentscankeepfbcusingontheirprimaryintereststo 
achievecomplexlogiccircuitsdesignsucceBsfhUybAtamodernlogicdesignclassroom， 
hardwaredescriptionlanguagessuｃｈａｓＶｅｒｉｌｏｇＨＤＬａｒｅｍｏｓｔｌｙｕｓｅｄｔｏｄescribecircuits 
fbrFPGAs(FieldProgrammableGateArrayslTheseHDLdescriptionsarewrappedm 
XML(ExtensibleMarkupLanguage)withaspeciallyarrangedmlLvocabularminorder 
tosharedesignedmodulesamongstudentsontheWCb・ＡｌｔｈｏｕｇｈＸＭＬｇｉｖｅｓｕｓａｃｏｍｍｏｎ
ａｎｄｃｏnvenientWeb仕amework,itbecomesdifBculttoveribandmaintainconfbrmance
amongdesignedmodulesifthesystembecomesverylargelbovercomethisproblem,we 
employedthecellularmodelsthatensuretheconsistencyamongdesignmodulesand 
supportatop-downdesignmethodologyTheproposedsystemisexpectedtoachieve 
higherefhciencyfbrpreparmglogicdesignlecturecourses,Thispaperpresentsthebasic 
XMLvocabularydesigntodescribehardwarcmodulesef5ciently；andalsopresentsa 
sampleeLearningcoursewareontheWebemployingthisXMLvocabularyb 
2．NorihiroFUjii,Ｔｏｍｏｍ，ShuichiYukita,NobuhikoKoike，andTosiyasuL， 
Kunii,"Top･downeLearningtoolsfbrhardwarelogicdesigncourse，，,CW2003， 
December2003,Proceedingspp410-417 
Abstract-Newtop-downeLearningtoolsfbrhardwarelogicdesigncoursesusmgthe 
cellularmethodsarepresentedthatenab1estudentstokeepfbcusingontheirprimary 
interestssothattheycanachievecomplexlogiccircuitsdesignsuccessfilUylnamodern 
logicdesignclassroom,hardwaredescriptionlanguagessuｃｈａｓＶｂｒｉｌｏｇＨＤＬａｒｅｍｏｓｔｌｙ 
ｕｓｅｄｔｏｄescribecircuitsfbrFPGAs･Thecircuitmeachmoduleisdescribedm 
VerilogHDLandtheentirecircuitisimplementedbycombinationofdesignedmodules・
TheseHDLdescriptionsarewrappedinnnVn｣ａｎｄenrichedbyaspeciaUyextendemnVⅢ」
vocabulary)inordertosharedesignedmodulesamonglearnersontheWehAlthough 
XMLgivesusacommonandconvenientＷｅｂ凸amework,itbecomesdif丘culttoveri句b
vaUdate,andmaintamconfbrmanceamongdesignedmodulesifthesystembecomesvery 
large･Tbovercomethisproblem，weemployedthecenu1armodelsthatensurethe 
consistencyamongdesignmodulesandsupportatop-downdesignmethodologybThe 
７ 
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pmposedtop･downeLearnmgtoolscangeneratethesecircuitdesigndata，distribute 
themtothelearnenandmanagethedesigndatabase・Thecircuitdesigndatawrappedm
XMLvocabulEuyareoHbredtothelearneraBaselfLlearningmaterialofthecourseware 
usingthetop･down(i､e・goal･oriented)method,accordingtothedemandandthepurpose
ofthelearnemThispaperalsopresentsthebasic】、、｣vocabularydesigntodescribe
hardwaremodulese伍cientlmandmtroduce8thestructurｅａｎｄｔｈｅｆｉｍｃｔｉｏｎｏｆｔｈｅ
proposedsystemwhichimplementstheseeLearningtools． 
８ 
Professor 
ＹａｍｉｎＬＩ 
RefereedpubIlcations 
l、ＹａｍｉｎＬｉ，ShietungPeng，andWanmingChu，“Fault-IblerantCycle
EmbeddinginDual-CubewithNodeFaulty'，ProceedmgsoftheFourth 
lnternationalConfbrenceonParallelandDistributedComputing， 
ApplicationsandTechnologies,Ａｕ9.27-29,2003,Chengdu,china,ｐｐ７１－７8． 
Abstract-A1ow･degreedual-cubewaspmposedasanalternativetothehypercubes・A
dual-cubeDC(､)ｈａｓ、＋１１inkspernodewheremisthedegrCeofacluster(ｍ･cube）
ａｎｄｏｎｅｍｏｒｅＵｎｋｉｓｕｓｅｄｆｂｒｃｏｎｎｅｃｔｍｇｔｏanodemanotherclustenThereare2m･l 
clustersandhencethetotalnumberofnodesis2…ｌｉｎａＤＣ(、)Inthispapelibyusmg
Graycode,weshowthatthereexistsafhulty･freecyclecontainingatleast22m+'－２ノ
nodeswithノー,,u-1fnultynodes．
ＷａｎｍｉｎｇＣｈｕａｎｄＹａｍｉｎＬｉ,“AnlnstructionCacheArchitecturefbrPan･副Uel
ExecutionofJavaThreads'，，ProceedingsoftheFourthlntemationnl 
ConfbrenceonParaUelandDistributedComputing，Appncationsand 
Technologies,Ａｕ9.27-29,2003,Chengdu,china,ｐｐ､180-187． 
Abstract-DesignmgaJavaprocessorsupportinghorizontalmultithreadmghasbeen 
becomingInoreattractiveasnetworkcomputinggainsimportance、DiHbrent丘omthe
traditionalsuperscalarprocessorsthatissuemultipleinstructionsbPomasingle 
instructionstreamtoexploittheinstructionlevelparaUelism（ILP)，thehorizontal 
multithreadmgJavaprocessorsissuemultipleinstructions（bytecodes）frommultmle 
threadsinparaUeltoexploitnotonlythelLPbutthethreadlevelparaUelism(TLP).Such 
processorshavemultipledispatchslotsandrequirethemstructionfbtchunittosupply 
mstructionswithmuchhigherbandwidththansuperscalarprocessors・UsingatraditionalsuperscalarcachearchitecturemahorizontalmultithreadmgJavaprocessor 
resu1tsmhighcachemissratiocausedbythemterfbrenceamongthethreads､Thispaper investigatesamultibankinstructioncachearchitecturefbrhorizontalmultithreading Javaprocessortomeettherequ1rementsofthehighinstructionfbtchbandwidth・Inorder
toevaluatethecacheperfbrmanceasweUasthehorizontalmultithreadingJava 
processorperfbrmance,ｗｅdevelopedatracedrivensimulatoェThesimulatorconRiR岨ofa
tracegeneratorwhichgeneratestheJavabytecodeexecutiontracesandanarchitectural 
simulatorwhichreadsthetracesandevaluatestheperfbrmanceofthemstruction唾Che
andtheoveranperfbrmanceoftheJavaprocessorLOursimulatiｏｎ顕sultsshowthatthe
perfbrmancemmprovementsareobtainedbythelowcachemissratioandthehigb instructionfbtchbandwidthoftheproposedcachearchitecture､ＴｈｅｌＰＣ(instructionsper cycle)perfbrmanceisaboutl9whenthenumbersofslotsandbanksbotharｅ８，about５ 
２． 
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timesbetterthnnonebankcache． 
ａＹａｍｍＬｉ,ShietungPeng,andWanmingChu,“DiSjointPathsinMetacube，，， 
ProceedingsofthelASTEDInternationalOonfbrenceonParaneland 
DistributedComputingandSystems，MarinadelRey，０Ａ，ＵＳＡ，Nov、3.5,
2003,pp43-50 
Abstract-Anewinterconnectionnetworkwithlow･degreefbrverylargeparanel 
computerscaUedmetacubeqVIC)hasbeenintroducedrecentlyTheMCnetworkhasshort 
diametersimilartothatofthehypercube,Howeve弓ｔｈｅｄｅｇｒｅｅｏｆａｎＭＣｎｅｔｗｏｒｋｉｓｍｕｃｈ
ｌｏｗｅｒｔｈａｎｔｈａｔｏｆａｈｙｐｅｒｃｕｂｅｏｆｔｈｅｓａｍｅｓｉｚｅ・Morethanonehundredofmillionsof
ｎｏｄｅｓｃａｎｂｅｃｏｎｎｅｃｔｅｄｂｙａｎＭＣｎｅｔｗｏrｋｗｉｔｈｕｐto61inkspernode・TheMCnetwork
has2-1evelcubestructure､ＡｎＭＣ(k,、）networkthatconnectsp-2mzh･Ａｎｏｄｅｓｗｉｔｈ
Ａ＋碗linkspernodehastwoparameters，ｋａｎｄｍ，ｗｈｅｒｅｋｉｓｔｈｅｄｉｍｅｎｓｉｏｎｏｆｔｈｅ
ｈｉgh-1evelcubes(Class-cubes)andmisthedimensionofthe1ow･levelcubes(clusters).In 
thispape喝wedescribeanefUcientalgorithmfbrHndmgdiSjointpathsmMCnetworka
Weshowthat,ｆｂｒａｎｙｔｗｏｄｉｓｔｍｃｔｎｏｄｅｓｕａｎｄｖｍａｎＭC(k,、)，Ａ＋、ｄｉＳｊｏｍｔｐａｔｈｓ
ｂＰｏｍｕｔｏｖｃａｎｂｅｆｂｕｎｄｉｎ｡(log2P）ｔｉｍｅ・Ｔｈｅｌｅｎｇｔｈｏｆｔｈｅｐａｔｈｓｉｓａｔ
ｍｏｓｔＨ(３，r)＋2A＋、＋５，whereＨ(s,r）ｉｓｔｈｅＨａｍｍｍｇｄｉｓｔａｎｃｅｂｅｔｗｅｅｎｓａｎｄｔ・The
resultimpliesthatafnu昨hPeepathbetweenanytwononfaultｙｎｏｄｅｓｃａｎｂｅｆｂｕｎｄｉｎａｎ
ＭＣ(k,、)ｗｉｔｈｕｐｔｏ,,,＋A-1fhultynodes．
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RefereedPubIicatIons 
LJeffOffUtt,ShaoyingLiu,AynurAbdurazik,PaulAmmann,'iGeneratingTest 
Data丘omState-BasedSpecjficationsiI，JournalofSoftwareTesting，
VerihcationandReliability,JohnWiley＆Sons,Ltd,No.13,2003,ｐｐ､25-53． 
AbBtract-Althoughthemajoritysoftwaretestinginindustryisconductedatthe 
systemlevel,ｍｏｓｔ麺searchhasfbcusedontheunitleveLAsaresult,ｍｏｓｔsystem･level
testingtechniquesareonlydescribedinfbrmaUybThispaperpresentsfbrmalcriteriafbr 
systemlｅｖｅｌｔｅｓｔｍｇｔｈａｔａｒｅｂａｓｅｄｏｎｆｂｒｍａｌspecihcationsofthesoftwareSoftware 
testmgcanonlybefbrmalizedandquantihedwhenasondbasisfbrtestgeneratioｎｃａｎｂｅ 
ｄｅ且nedFormalspecihcationspresenta8ignihcantopportunityfbrtestmgbecausethey
preciselydescribewhatfimctionsthesoftwarBiBsuppopsedtoprDvideinafbrmthatcan 
beautomaticaUymanipulated 
Thispaperpresentsgeneralcriteriafbrgerenatingtestinputshomstate-based 
specihcations・Thecriteriamcludetechmquesfbrgeneratingtestsatseveralleve蛤of
abstractionfbrspecihcations(transitionpredicates,transitions,pairsoftranBitionsand 
sequencesoftransitions).Thesetechniquesprovidecoveragecriteriathatarebasedon 
the8pecihcationsandaremadeupofseveralparts,mcludingtestpremesthatcontain 
mputsnecessarytoputthesoftwaremtotheappropriatestatehDrthetestvalues・The
testgenerationprocessincludesseveralBtepsfbrtransfbrmingspeciHcationstotests・
Thesecriteriahavebeenappnedtoacasestudytocomparetheirabilitytodetectseeded 
fhDnnlt＆ 
2．ShaoymgLiu,１１AnApproachtoTransfbrmingVisualFormalSpeciHcationsto 
JavaPrograms1'(extendedversion),TheJournalofThreeDimensionallmages， 
ＶｂＬ１７,No.１，March2003,ｐｐ､121-128． 
Ａｂｓｔｍｃｔ－ⅥBualfbrmalismiBusuallymorecomprehensiblethantextualfbrmalism， 
andisaneHbctiveapproachtobridgingconventionalfbrmalmethodsandapplications・
Howevenmodib'ingvisualdocumentationcanbetimeconsumlngandmoredim5cultto 
managethanmodibmgtextualfbrmaldocumentation､AutomatictmnBfbrm2tionof 
visualfbrmalspecihcationstoprogramsprovidesaneHbctiveapproachtoaddreBsingthis 
problem､InthispaperwedescribeanapproachtotransfbrmationofConditionDataF1ow 
Diagrams，ａｖｉｓｕａｌｆｂｒｍａｌｉｓｍｕｓｅｄｉｎｔｈｅＳＯＦＬｓpecincationlanguage，intoJava 
programsbydenningtransfbrmationstrategyandrules,anddiscusstheirappucations 
withexamples． 
aShaoyingLiu，iUtilizingSpec過cationTbstinginReviewTaskTreesｆｂｒ
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RigorousReviewofFormalSpecificationSi1，ProceedingsofAsia-Pacific 
SoftwareEngineeringConfbrence(APSEOO3),IEEEComputerSocietyPress， 
Chiangmai,Thanand,DecemberlO-12,2003,pp510-519・
AbBtmct-ReviewnlskTree(HIT)isacomprehensiblenotationfbre｡qpressmgrwiew 
tasksmrigorousreviewoffbrmalspecihcations,Ithasamechanismfbrevaluatingthe 
nnalreviewresultbasedontherevlewresultsｏｆａＵｔｈｅｍｅｍｂｅｒｓ(atomictasks)ofits 
minimalcutset、Howeventhenotationdoesnotprovideanymethodfbractually
reviewmgtheatomictaskaInthispaper>wepresentawaytoutilizeaspecihcation 
testmgmethodfbrrigorousreviewoftheatomictasks、Strategiesfbrgeneratingtest
casesfbreachkiｎｄｏｆＲＴＴａｒｅｄｅｓｃｒｉｂｅｄａｎｄｅ】qplainedwithexamples・AsmaUcasestudy
isconductedusingtheproposedtechniqueandtheresultisanalyzedtoshowthebeneht 
andthepotentiallimitationofthetechnique． 
4．Shaoyinglju，’１ＡProperty･BasedApproachtoReviewmgFormal 
SpecihcationsfbrConsistency1i，１６thlnternationalConferenceonSoftware＆ 
SystemsEngineermgandTheirApplications，Paris，France，December2･4, 
2003,Ｖ01.4,ｐｐｌ/６．６/6． 
Abstract-Ensurmgtheconsistencyoffbrmalspecihcationsisoneofthemost 
desirablegoalstoachieveinsoftwaredevelopmentwithfbrmalmethods､Ｉ、thispaperwe
putfbrwardapropertj'･basedapproachtorigomusreviewofbrmalspecihcationsfbr 
theirconsistencybTheproposedapproachincludesfbursteps:(1)derivingpropertiesas 
reviewtargetsbasedonthesyntaxandsemanticsofthespeci且cation,(2)buildmga
reviewtasktreetopresentaUthenecessaryreviewtasksfbreachpropertyi（３） 
perfbrmingreviewsbasedonthereviewtasktree,ａｎｄ(4)evaluatmgthereviewresultsto 
determinewhetherfnultsaredetectedｏｒｎｏｔ・ＷｅａｐｐｌｙｔｈｉｓｔｅｃｈｎｉｑｕｅｔｏｔｈｅＳＯＦＬ
ｓpeci丘cationlanguage,whichisanintegratedfbrmaUsmofⅥ〕Ｍ,PetriNets,andData
F1owDiagrams,todiscusshoweachstepi8perfbrmed,AcasestudyofreviewinganAIM 
specihcationhasbeenconductedanditsresultisanalyzed． 
5．ＷｕｗｅｉＳｈｅ，ShaoyingLiu，，Formanzation，TestingandExecutionofaUse 
CaseDiagrami'’５thlnternationalConfbrenceonFormalEngineeringMethods 
（ICFEM2003),ＬNOS,Springer-Verlag,Smgapore,NOvember5･7,2003,ｐｐ、
68-85. 
AbBtract-AUseCasediagramplay8animportantroleingivingrequirementsfbra 
softwareSystem・Itprovidesacommunicationtoolbetweensoftwarereqmrements
develOpersandprospectiveuserstounderstandwhatrequ工ementsofasoftwaresystem
are・HoweveBmostdescriptionsofausecasediagramarewrittenmsomemfbrmal
language,唾sultinginpossiblemisunderstandmgbetweendevelopersandusers・Inthis
papez；weproposeanewrigorousreviewtechniquewhichcanbeappliedtosoftware 
requirementsmodels、ＢｙｕｓｍｇｔｈｉｓｎｅｗｔｅｃｈｎｉｑｕｅｂｅｆｂｒｅａｓoftwaresystemisfUny
1２ 
designed,ｗｅｃａｎｆｍｄｓｏｍｅｐｏｔｅｎｔｉａｌｅｒｒｏｒｓｉｎａｒｅｑｕｉｒｅｍｅｎｔｍｏｄｅｌｓｏａｓｔｏＢａｖｅｔｉｍｅ， 
laborandexpenditureinsoftwaredevelopment． 
aSirinBekbay,ShaoyingLiu,，iAStudyofJapaneseSoftwareProcessPractices 
andaPotentialfbrlmprovementUsingSOFLil，Thirdlnternational 
ConfbrenceonQualitySoftware(QSIO2003),IEEEOomputerSocietyPress， 
DaUas,Texas,ＵＳＡ,November6･7,2003,pplOO-107、
Ａｂｓｔｒａｃｔ－ＴｈｅｇｏａｌｏｆｔｈｉｓｐａｐｅｒｉｓｔoexammetheJapaneseexpemencewiththe 
softwaredevelopmentprocess，thechaUengestheyfbuceandhowfbrmalengineering 
methods,mparticularSOFL(StructuredObject･orientedFormalLanguage),canhelp 
overcometheseproblems・WewiUalsorecommendadditionalmanagementtoolsand
documentsthatcanaidorganizationsinachievingahigherCMMratmgthroughtheuse 
ofSOFL． 
7．XiaoleiGao，HuaikouMiao，ShaoyingLiu，LingLiu，,iTheAvanability 
SemanticsofPredicateDataFlowDiagrams11,SecondlnternationalWorkshop 
onGridandCooperativeComputing（GOC2003)，ＬNCS，Springer-Verlag， 
Shanghai,china,December7-10,2003,ｐｐ､1426-1433． 
ＡｂＢｔｒａｃｔ－ＴｈｅｃｏｒｅｏｆｔｈｅＳＯＺＬ（structuredmethodology＋object･oriented 
methodology＋Z1anguage)isPredicateDataF1owDiagram・Inordertoeliminatethe
ambiguityofprcdicatedatanowdiagramsandtheirassociatedtextualspec過cations,a
fbrmalizationofthesyntaxandsemanticsofpredicatedatanowdiagramsisnecessaｪybln 
thispapeEweuseZnotationｔｏｄｅｈｎｅａｎａｂｓｔｍｃｔｓｙｎｔａｘａｎｄｔｈｅｒｅlatedstructural 
constraintsfbrthepredicatedatanowdiagramnotation，andtoprovideanaxiomatic 
semanticsbasedontheconceptofdataavailability8Necessaryproofbaregivento 
establishimportantpropertiesontheaxiomaticsemantics． 
8．YutmgChen,ShaoyingLiu,、SOFLSpecihcation-BasedTestingi，,Proceedings
oflOthWorkshoponFoundationofSoftwareEngineering（FOSE2003） 
WakayamaPrefbcture,Novemberl3-15,2003,ｐｐ､129-132． 
Abstract-FormalizedDatanowdiagｒａｍｓｈａｖｅｂｅｅｎａｄＯｐｔｅｄｆｂｒｄｅｍｍｇｔｈe 
architectureofspeciHcationsinafbwspecincationlanguages,ｓｕｃｈａｓＳＯＦＬａｎｄＦＯＣＵＳ， 
ａｎｄｔｅｓｔｉｎｇｃａｎｂｅａｎｅｆｆｂｃｔｉｖｅｗａｙｔｏenhancethequalityoftheirimplementations・In
thispaperlwedescribeanapproachtotestmgprogramsbasedondata-now-oriented 
specincationsbydiBcussingtestmgstrategies,coveragecriteria,andmethodsfbrtestcase 
generation.Tmisapproachadvocatestheideasthatgeneratingtestcases仕omtextual
specincationsfbrunittestingandgeneratmgtestcases凸omthefbrmalizeddatanow
diagramsfbrintegrationtestmg､ＷｅｔａｋｅＳＯＦＬａｓｔｈｅｔａｒｇｅｔｓｐｅｃｉｍａｔｉonlanguageto 
providea丘ameworkcaUedSSBT（SOFLSpecincationBasedTbsting）fbrtestcases
generationandtestresultsanalyses，ａｎｄａｐｐｌｙｉｔｉｎａｃａｓｅｓｔｕｄｙｏｆｔｅｓｔｉｎｇａｎＡＩＭ 
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OtherPubIications 
l、ShaoyingLiu，！'ＡＣａｓｅＳｔｕｄｙｏｆＭｏｄｅＵｎｇａｎＡＩＭＵｓｉｎｇＳＯＦＬｉ０，CIS
TechnicalReport,HCIS-2003-O1,HoseiUniversity,2003. 
2．ShaoyingLiu,O1AFormalSpecificationofShaoyingLiuisLabResearchAward 
PolicyfbrStudents'ICISTechmcalReport,HCIS-2003-O2,HoseiUniversity， 
2003. 
FumnmNagoya,ShaoyingLiu,，IACaseStudyofSpecihcation･basedProgram 3． 
Review'１，CISTechnicalReport,ＨＣＩS-2003.05,HoseiUniversity,2003. 
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OtherpubIications 
l・TetsuoMizoguchi,iTechmcalDocumentonATNPerfbrmancei,(ATTFV5WP2）
ＩＣＡＯAsia/PacificFifthATNTransitionTaskHbrcemeeting，Phuket， 
Thailand,9-13,June,２００３ 
Abstract-TheATNTYansitionTHskFｏｍｅ(ATNTTmhasbeenassignedanumberof 
taskstopreparetheregionfbrtheintroductionoftheATN・Oneofthespeci団caction
itemsistodevelopdocumentationontheATNPerfbrmance､Thedocumentprovidesthe 
technicalguidancerelatedtothe｣YIWperfbrmance､TheinfbrmationonthedeRnitionof 
perfbrmance，especiallyRCEandtheplanningasweＵａｓｔｈｅｍｏｎｉｔｏｒｉｎｇｏｆＡＩＮ 
ｐerfbrmanceiSprovided． 
２． LtsuoMizoguchi，iStatusofTechnicalDocumentonATNPerfbrmancei， 
(ATTF/5．IP15)ＩＣＡＯAsia/PacificFifthATNTransitionTaskForcemeeting， 
Phuket,Thanand,9.13,June,２００３ 
Abstract-The八rNmPansitionnLskForce(ATNITnhasbeenassignedanumberof
taskstopreparetheregionfbrtheintroducｔｉｏｎｏｆｔｈｅＡＴＮ・Oneofthespecihcaction
itemsistodevelopdocumentationonthejYrNPerfbrmance・Thepaperreportsthestatus
ofthedocumentation二
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OtherPbIications 
l・Sassa,Ｍ､,Nakaya,Ｔ､,Kohama,Ｍ,Fukuoka,Ｔ､,Takahashi,MandNakata，
1.,,1StaticSingleAssignmentFormintheCOINSCompilerlnfPastructure‐ 
CurrentStatusandBackground-'１，ＳＰＡ2003,March2003． 
2．Suzuki,Ｍ・andFujinami,Ｎ・ａｎｄFukuoka,T､ａｎｄWatanabe,T､andNakata,1.,
'iDatasizelnfbrencefbrMultimediaSIMDInstructions,IiSWoPP2003,Aug． 
2003. 
1６ 
Professor 
KｅｎｊｉＯＨＭｏＲＩ 
RefereedPubIications 
LH・NoguchiandK､Ohmori,、､MultiplePartitioningofAWeighted-Graphusmg
GA?，,TransactionoflPSJ・Vol44,No.０９(Sep2003)(ｉｎJapanese）
Abstract-Thispaperdescribesageneticalgorithmfbrmultiplepartitionmgofagraph 
withweighted-vertexesandweighted-edgessothattheconventionalgraphpartitioning 
problemisexpandedtomoregeneralapplicationareas・Thispaperalsopresents
applicableexampleSofthisalgorithmbyproposingthedividingmethodinordrtoaUocate 
constituenciesautomaticallyThismethodhassuccessfUUygivenusbetterresultsthan 
theconventionalmethod． 
Ｋ,Ohmori，、､AnlnternetAccountingSystem''’１nternationalConfbrenceon
ComputationallntenigenceandMultimediaApplications（ICCIMA1O3),Xian 
China(2003)278-283． 
Abstract-Anmternetaccountmgsystembecomesmoreimportantfbrcompames 
Operatingworldwide・Theworldwidecompanyrequlresadistributedaccountmgsystem，
wheretransactionsareenteredontheSpot・Themternetaccountmgsystemdescribedm
thispaperconsistsofathree-tierstructure：webservers，anapplicationserveranda 
databaseserverbTheaccountingsystemprovidescompleteaccountingfUnctionsincluding 
generalledgenaccountspayable,accountsreceivable，purchaseorderlsalesorden 
inventorymanagement,Exedassets,temporarypayment,multi･users,multi-currencies， 
multi-companiesandmulti-1anguagesaUowmgcustomerrelationmanagement,partner relationmanagement,suppbrchainmanagementandperfbrmanceanalysis,Aprototype 
systemhasbeencompletedandafimscalesystemisnowunderdevelopment． 
2． 
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RefereedpubIications 
LA.Ｋ・Onoma,Ｄ・Deng,Ｔ､Wang,ａｎｄＰ・O-YSheu,ｉｉＤＰＳＳＥＥ:ADistributed
ProactiveSemanticSoftwareEngineermgEnvironmenr，,ProceedingoflEEE 
FifthlnternationalSymposiumonMultimediaSoftwareEngineering，１０．１ 
December2003Taichung,Taiwan,ＲＯＣ,ppl24-13L 
Abstracｔ－ThispaperpresentsaDistributedProactiveSemanticSoftware 
EngineeringEnvironmentのPSSEE)thatincorporateslogicrulesintosoftwarenfbcycle・
ItintroducesthesyntaxandsemanticoftheRuleDescriptionLanguage(ＲＤＩＪｅｍｐｌｏｙｅｄ 
ｂｙＤＰＳＳＥＥａｎｄｔｗｏｗｏｒｋmgscenariosthatmustratetheuseoｆｐｒoactiverulesfbr 
worknowcontrolanddesignconsistencychecking． 
２． Ａ、Ｋ・Onoma，ＴsuneoYamauraandHiroshiMiyazaki，‘`ANewDefining
ApproachfbrSoftwareRequirementSpecifications，,，ProceedmgsoflEEE 
WorkshopOnSoftwareTechnologiesfbrFutureEmbeddedSystem,ＷＳＴＦＥＳ 
2003,Hakodate,Hokkaido,Japan,l5-16May2003,pagesl3-16,2003 
Abstract-Duetobusinessdemandsincludescostcuttmgandscheduleshortmg,we 
seemanysoftwaredevelopmentpmjectsthatdirectlymakesoftwarespec迫cations
withoutwritingrequlrementsspeciHcation・SuchprOjectshavemanyproblems・This
paperdescribestheZCmethodwhichdehnestherequirementspeciHcationsby 
visualizmgtherequirementsfbatures,IntheZCmethod,theobjectstobedevelopedare 
circles,andtherelationamongtheobject8aredehnedbylines:ourempiricalstudy 
discoveredthatasingleA4paperrepresentsapproximatelylOXLoc・Weconhrmedthat
theZCmethodaUowssoftwareeng1neerstoeasUyandpreciselydemetheuser's 
requlrements・ＴｈｅＺＣｍｅｔｈｏｄｉｓｏｎｔｈｅｅ】qperimentalstage,ａｎｄwewmattemptitmthe
actualpmjects． 
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RefereedpubIications 
LQ-P・ＧｕａｎｄＳ、Peng，“MultihopAn･to-anBroadcastonWDMOptical
Networks''’１EEETransactionsonParallelandDistributedSystems,ＶＯＬ１４， 
Ｎ0.5,page477-48aMay2003 
AbBtract-Wavelength-divisionmultiplexing(WDnDopticalnetworksprovidehuge 
bandwidthbyanowmgmultmledatastreamstransmittedsimultaneouslyalongthesame 
OpticalEber,witheachstreamassignedadistinctwavelength・AU-to･anbroadcastisa
fimdamentalcommunicationappUcationoncomputer/CommunicationnetworkaOne 
solutiontoreducethenumberofwavelengthistorea｣izeall-to-aUbroadcastin 
multi-hopsrouting・Wegiveroutingalgorithmstoreauzeallto-anbroadcastmk･hopsbyOUV1wk）wavelengthsonthering,Ｏ(｣V1.''2A）wavelengthsonthe2Dtorus,ａｎｄ Ｏ(１V1.1ﾉｮﾊ）wavelengthsonthe3Dtorua 
2．Q-P・ＧｕａｎｄＳ・Peng,"MultihoproutingonWDMopticalbutternynetworks''’
０pticalNetworksMagazine,ＶＯＬ４，No.４，page83-91,July2003 
Abstract-Wavelength-divisionmultiplexing(WDImopticalnetworksprovidehuge 
bandwidthbyanowmgmultipledatastreamstransmittedsimultaneouslｙａｌｏｎｇthesame 
opticalhber,witheachstreamassignedadistinctwavelength・Multi-hopsroutmgisan
efHcientapproachtorealizethewavelength･consumingpermutations・Inthispaper,we
giveadeterministicroutmgalgorithmtorealizeanypermutationby 
2〔"-2)/４（resp2("-咄）wavelengthsfbrevenn(resp・ｏｄｄｎ)mtwo-hopsroutingonthe
n･dimensionalbutternynetworkanditsvariants． 
３．Ｙ・Ｌｉ,Ｓ・Peng,ａｎｄＷ・Chu,“Fault･tolerantcycleembeddingindual-cubewith
nodefaulty，,ProcpflnternationalOonfbrenceonParaUelandDistributed 
Computmg,ApplicationsandTechnologies,page71-75,August2003 
Abstract-A1owdegr巳edual-cubewasproposedasanalternativetothehypercube､A
dual-cubeDC(､)has、+llinkspernodewheremisthedegreeofacluster(m-cube)ａｎｄ
oneextralinkisfbrconnectingtoanodeinothercluster・Inthispaper,ｗｅｓｈｏｗｔｈａｔａＤＣ(､)is6m-1)･linkHamntonianandtherBexistsafnult･丘eecycleoflengthatleast22願十l-2fwithf〈mfblultynodes．
97.Ｙ:Ｌｉ,SPeng,ａｎｄＷ:Chu,“DiSjomtpathsinmetacube，',Proc・Oflnternational
ConfbrenceonParaUelandDistributedComputmgandSystems,ｐage43.50,November 
２００３ 
1９ 
DepartmentofcomputerscIence 
AbBtract-Anewinterconnectionnetworkwithlow-degreefbrverylargeparaUel 
computerscaUmetacube(ＭＣ)hasbeenmtroducedrecentlyAnMC(k,、)networkwith
k+mlinkspernodecanconnect2m差.Anodes,ＩｎａｎＭＣ(3,3),thenumberofnodesis
morethanahundredmiUions・Inthispaper,ｗｅｐｒｏｐｏｓｅａｎｅ伍cientalgorithmfbrHndmg
diSjomtpathsinthemetacube・Weshowthat,ｆｂｒａｎｙｔｗｏｎｏｄｅｓｉｎａｎＭＣ(k,、),ｋ+m
diSjomtpathscanbefbundinO(1092"）time・Thelengthofthepathsisatmost
Ｈ(３，r)＋2A＋、＋5,whereＨ(８，OistheHammingdistancebetweenthetwonodes．
２０ 
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RefereedPubIications 
LR、ＧｏｔｏａｎｄＹ､Sato，“UsingGeneticA1gorithmstoAnalyzｅｔｈｅＰａｔｈｏｆａｎ
ＯｂｊｅｃｔｉｎＥａｒｔｈＯｒｂｉｔ,'，ｎ℃ｃｏｆＺｈｅ２Ｄ０３Ｇｅｎｅ唾andEmhJtmna”
Ｑｍ２ｐｚＪ埴ｔｊｍＣｂｍもzlen“ＬＢＲｐｐ121.128,Chicago,July200a
Abstract-InanearUerreport,weshowedthatgeneticalgorithmscaｎｂｅｕｓｅｄａｓａｎ 
ｅＨｂｃｔｉｖｅtoolfbrtrackinganobjectasitmovestowardatargetwhneperfbrmmgevasive 
maneuversmordertoavoidpursuitorattack，Thisisacomplexprobleminvolving 
variousissues・Howeverbourearlierreportdealtwithatwo-dimensionalscenariowhere
theobject,sevasivemaneuversconsistofsimplesinusoidaLsaw-toothandconstantspeｅｄ 
ｌｉｎｅａｒｍｏｔｉｏｎｌｎｔｈｉｓｐａｐｅｎｗｅｕｓｅgeneticalgorithmstotacklethemorecomplex 
problemofanalyzmgthethreedimensionalmovementofobjectsmorbitaroundtheearth、
Specihcany;weshowthatgeneticalgorithmscanbeusedtodeterminetheorbitingpath 
elementsofanewly-detectedorbitingobjecttoapracticaldegreeofprecisionandina 
practicalamountoftimebyusmgterrestrialequipmenttogathertime･seriesinfbrmation 
ontheObserveddistance，bearingandelevationoftheobjectwhoseorbitingpath 
elementsareallunknown． 
OtherPubIications 
2．Ｒ､ＧｏｔｏａｎｄＹ・Sato,"AnalysisofTYmeSeriesSignalwithGeneticAlgorithms,,,
LFEt7aZび姥nhmbﾋﾞ、鼬pozZslMPS-44,ｐｐ､5-8,Ｍａｙ2003．
AbBtract-Theobjectiveofthisresearchistoinvestigatetheapplicabilityofgenetic 
algorithmstoprOblemsthatencompaBsaUoftime･seriessignalanaIysis,analysismm 
noisyobservationaldata，complexandmplicitfUnctionsolutionsthroughcomputer 
simulation、TbknowthefbBLturesofsignalsUkesound，itisnecessaⅡｙｔｏａｎｚｑｙｚｅ
丘equencycomponent,ampUtudeandphaseofeachcomponent.Thiscapabilitymightbe
appUedtoamdysisvoiCe,toclass町ofsonicsource,analysisf且iluremodeofmechanical
system,physicaldiagnosiBetc・Manyofthesetime-seriessignalsareperiodic､Tmrough
thesimulation,wecouldcertmyapplicabUityofGAtoanalyzethefbaturesoftimesemes 
signal,toappra1seanalyticalaccuracy 
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RefereedpubIications 
LTbsiyasuL・ＫＵＮＩＩ，ＭａｓｕｍｉｌＢＵＳＵＫＩ，ＧａｌｉｎａＰＡＳＫＯ，AlexanderPASKO，
ＤａｉｓｕｋｅＴＥＲＡＳＡＫＩａｎｄＨｉｒｏｓｈｉＨＡＮＡＩＺＵＭＩ，“ModelingofConceptual 
MultiresolutionAnalysisbyanlncrementallyModularAbstractionhierarchy,'’ 
１EICETrans.,ｖｏＬＥ８６－Ｄ,No.７，ｐｐ､1181-1190,Ｊｕｌｙ２００３ 
otherpubIications 
LTakahiroYamamotoandHiroshiHanaizumi，‘《AnAutomatedMethodfbr
RegistrationofRemotelySensedImageswithAdaptiveGenerationof 
CorrespondingPointPairstoLocalDisparities,”Electronicsand 
CommunicationsinJapan,Part1,Ｖ01.86,Ｎ0.1,pp38-47,Winy,２００３ 
2．HiroshiHANAIZUMI，ＹａｓｕｈｉｒｏＮＯＧＩＷＡ，ＮｏｒｉｙｕｋｉＣＨＩＢＡａｎｄＳｈｉｎ 
ｌＳＨＩＭＡＲＵ，“ExtractionofAortaTerritory量omHelicalCTImages，‐・
Appmicationoftheoperationfbrremovingaortaaneurysm,''１EICETechnical 
Report,voL102,No.576,pp7-12,Jan､２００３ 
2２ 
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RefereedpubIications 
1・MIchimura,“Gamov･TenerSumRulewiththelsobar,''NuclearManyBody
andMediumEffbctsinNuclearlnteractionsandReactions,(edHatanakaet 
aLWOrldScienti丘c,Singapore,2003)ｐ､198.
２．Ｙ・Nakaoka，Ｔ、ＷａｋａｓａａｎｄＭ・Ichimura，“IWo-stepEffbctsinAnalysisof
NuclearResponses,”NuclearManyBodyandMediumEB6bctsinNuclear 
lnteractionsandReactions,(ed・HatanakaetaLWOrldScientific,Singapore，
2003)ｐ203. 
2３ 
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1もｕｎｅｏＩⅨ臣ｎｏ
ＮＣn-RefereedPubIIcation 
LKenjiroT・Miura,MasashiAdachi,Tsuneolkedo,'iRoot2ApativeRe且nement
ofCatmuU･ClarkSubdivision1i 
lPSJ,JointSymposium2003ProgramofGraphics/CADandVisualComputing,ｐｐ､7.12, 
Ｊｕｎｅ19,20,2003 
RefereedPubIicatIon 
2・KenjiroT・Miura,MasashiAdachi,Tsuneolkedo,AtsushiYamashita，
Kaneko;'１Ｖｉｅｗ･DependentRefinementbyTwo･SteppedOatmunClark 
Subdivision'0,HumanandComputer2003,ｐｐ,30-35,2003 
Ｔｏｒｕ 
otherPubIicatlons： 
LPatentTIkedo 
m1G1areCircuiti１２００３．３．５．Tbkugan2003-107094 
2．PatentTJkPdo 
00ComplexAnisotropicRenectionShaderoo,２００３．６．１９，Tbkuga､2003.200783 
aPatentTJk⑨ｄｏ 
ＩＦｒａｍｅＢｕ錠rPixelErTorRecoveryCircuitoo2００３．１１．２６、Ibkugan2003-436031
4．PatentTJkedo 
11Semi･nansparentObjectRendererw'２００３．１２．１０、Tbkuga､2003.436457
2４ 
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ReferredPubIications 
LM・Nakamura,JianhuaMa,Ｋ・Chiba,Ｍ・ShizukaandY・Miyoshi,０１Designand
lmplementationofaP2PSharedWebBrowserUsingJXTAll，ｉｎｌＥＥＥＣＳ 
ＰｒｏｃｅｅｄｉｎｇｓｏｆｔｈｅｌｎｔｅｒｎationalConfbrenceonAdvancedlnfbrmation 
NetworkandApplications(AINA'03),ｐｐ､111.116,March200a 
AbBtract-Thispaperpresentsdesignandimplementationofasharedwebbrowser 
systemthatenablesmulti･userstocoUaborateeachotheroverthelnternetby 
synchronouslysharingwebdocuments､DiHbrent丘omotherclient/ServerbasedshnTed
webbrowsers,oursystemiBbasedonapurepeerto-peerP2P)architecturewithoutusing 
anyserverhltisimplementedusingJXTYkprotocolsandJavaprogramminglanguage・
Thusitistransportprotocolindependentandcanbeappliedtoanyplatfbrm・Itsupports
notonlysharingawebdocumentbutalsoviewingthedocumentandmanipulatingthe 
browsersynchmnouslybSomegroupusers，awarenessinfbrmationlikeauser，ｓｍｏｖｉｎｇａ 
ｃｕｒｓｏｎｅｎｔｅｒｉｎｇａｎｅｗＵＲＬａndcuckingahyperUnkisalsoprovidedmthesystem,Its 
experimentalenvironmentsandtestedresultsarealsodescribed． 
２．Ｈ・Ouchiyama，RunheHuang,ＪｉａｎｈｕａＭａａｎｄＫ．Ｍ・Ｓｉｍ，１iAnExperience
basedEvolutionaryNegotiationModelW，並ｕｔｈｅｌＥＥＥＣＳＰｒｏｃｅｅｄｉｎｇｏｆｔｈｅ
ｌｎｔｅｒnationalConfbrenceonComputationallntemgenceandMultimedia 
Applications(ICCIMA'03),pp212-217,Xi1an,September200a 
Abstract-Thispaperproposesanexpemencebasedevolutionarynegotiationagent 
thatcanconductnegotiationprocessine･commerceonbehalfofusermsersitrepresents・
Ｂｙｅｍｕｌａｔｉｎｇｈｕｍａｎｂｅｍｇ，skiUsofanagentinnegotiationsshoｕｌｄｂｅａｂｌｅｔｏｂｅ 
ｌｍｐｒｏｖｅｄｗｉｔｈｍｃrcasingknowledgeande】qpemenceSuchagentiscaUedanevolutionaZy
negotiationagent･Ｉｎｔｈｉｓｐａｐｅ喝anevolutionaryalgorithmincombmationofagenetic
algorithmandBayesianruleupdatmgmethodfbranevolutionarynegotiationmodelis 
described． 
3．JianhuaMa,MShizuka,Ｙ・MiyoshiK,ChibaandRunheHuang,ｉｉＤＳＣ‐A
DecentralizedSynchronousCoUaborationP2PSystemUsmgJXIW0，mthe 
ProceedingofthelnternationalConfbrenceonDistributedMultimediaSystem 
（DMSiO3),ｐｐ､214.219,Florida,September2003． 
Ab8tract-TmispaperpresentsasynchronouscoUaborativeP2POpeer･to･peer)system， ｃａＵｅｄＤＳＣ,basedonadecentralizedtopologywithoutusmgacentralservenTherefbra 
peersmagroupneedtomanagethegroupbythemselvesandeachpeermustfUUyhandle thecorrectmessagepassingbyitselfThesystemisimplementedusingJXnhtechnology 
２５ 
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thatprovidesservicestoletpeershndingeachothenfbrminggroups，andexchanging 
messagesacrosshrewallsandNAIb・ItcurrentlyoHbrsfbursharedobjects,ａｗｅｂｈｔｍｌ
ｎ１ｅｂｒｏｗｓｅｎａｐｌａｉｎｔｅｘｔ団ｅｖｉｅｗｅｎａｎａｕｄｉｏｐｌａｙｅｒａｎｄａｄｒａｗｉｎgpadasweUasatext
chattooLThesynchronouscontrolsofasharedspace,theobjects,telepomterandsoon 
arealsoprovided． 
4．JianhuaMa,Ｍ､Shizuka,Ｊ・LeeandRunheHuang,'lAP2PGroupwareSystem
withDecentralizedTopologyfbrSupportingSynchronousConaborationsi0，in 
theIEEECSProceedingofthelnfernationalConfbrenceonCYBERWORLDS 
（CWO3),pp54-61,Singapore,December2003・
Abstract-Networkbasedgroupwaresystemsarefbrsupportmgconaborationsamong 
agroupofpeoplewhoareengagedmacommontaskorgoalusmgcomputersconnectedby 
avarietyofnetworksmcludmgthelntemet・ASynchronousgroupwaresystemsupports
groupmembers,coUaborativeactivitiesatthesamｅｔｉｍｅ・DuetothenlmostaUofcurrent
synchronouscollaborativesystemshavebeenimplementedeitherusmgacentralized 
topologyorahybridtopologybtheresearchpresentedinthispaperhasbeendevotedto 
investigation,designandimplementationofapeer･to．peer(P2P)groupwaresystem､The 
systemenablespeerstonndeachotherbfbrmgroupsandexchangemessagesacross 
nrewaUsandNｲﾋﾟIも､Itsevaluationswithapracticaltestenvironmentaregivenindetail．
OtherPubIications 
LRunheHuangandJianhuaMa,''Listso1,Chapter7intheBook:ＤａＺａＳｍＪｃｔＺｍｅ 
amL44gmmhmqWorldScientihcPUblishing,ｐｐ､121-159,ISBN981-238.348-4, 
2003. 
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RefereedPaper 
l．Ｔ・Kohnosu,Ｋ,Tokiwa,ａｎｄＴ.Ｎis皿jima,"OntheWeightDistributionofSome
CountablylnhniteSequencesofJustesenCodesandTheirAsymptotic 
RelativeMinimumDistance,''theProceedingsoftheEighthCanadian 
WorkshoponlnfbrmationTheory,ｐｐ､178.181,Ｍａｙ18-21,2003． 
Abstract-Justesenhrstconstructeda8ymptoticaUygoodconcatenatedcodessuchthat 
theoutercodeisReed-SolomonqRS)codeandtheinnercodeisWbzencraft'senRpmIDleof 
randomyshiftedcodeaKolevgavetheweightdistributionsofJustesencodesmsome 
casealnthispapenwegivetheweightdistributionsofJustesencodesobtainedbyusiｎｇ 
ｓｏｍｅｏｔｈｅｒＲＳｃｏｄｅｓａｓｔｈｅｏｕｔｅｒｃｏdeandexaminetheirrelativeminimnnmdistance． 
OtherpubIicatIons 
1，ＨＯｒｉｔｏａｎｄＴ､Nishijima,“OntheProbabnityofanUndetectedErrorfbr 
BmaryExpansionsofConcatenatedCodeswithReed-SolomonOuterCodes,,, 
IEIOETechnicalReport,ＩＴ･2002-71,ｐｐ､139.144,Marcｈ26,2003. 
2７ 
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RefereedPubIicatIons 
l、nKartasheva,Ｖ・Adzhiev,Ａ・Pasko，０．Fryazinov,Ｖ・Gasnov，Surfblceand
volumediscretizationoffUnctionallybasedheterogeneousobjects,Journalof 
ComputingandlnfbrmationScienceandEngineering,ASMETranBactions,ｖ０１． 
３，Ｎ0.4,2003,pP285-294・
Ab8tract-TheprcsentedapproachtodiscretizationoffimctionaUydehned 
heterogeneousobjectsisorientedtowardsapplicationsassociatedwithnumerical 
smulationpmcedures，fbrexample,hniteelementamdySis⑱EA)．Suchappucations 
unposespecincconstramtsupontheresultingsurfnceandvolumemeshesintermsof 
theirtopologyandmetriccharacteristics,exactnesBofthegeometryappmximation,ａｎｄ 
confbrmitywithmitialattributes・Thefimctionrepresentationofthemitialobjectis
convertedintotheresultingceUularrepresentationdescribedbyasimpncialcomplex・We
considermdetailallphasesofthediscretizationalgorithm丘ommitialsurfblce
polygonizationtonnaltetrahedralmeshgenerationanditsadaptationtospecialFEA 
needs,ThemitialobjectattributesareusedataUstepsbothfbrcontroUinggeometryand 
topologyoftheresultmgobjectandfbrcalculatmgnewattributesfbrtheresultingceUular 
representation． 
2．ＴＬ・Kunii，MIbusuki，Ｇ・Pasko，Ａ・Pasko，Ｄ・Terasaki，Ｈ・Hanaizumi，
Modelingofconceptualmultiresolutionanalysisbyanmcrementallymodular 
abstractionhierarchy，IEICETransactionsonlnfbrmationandSystems， 
OxfbrdUniversityPress,volE86-D,No.７，Ｊｕｌｙ2003,ｐｐ､1181.1190． 
AbBtract-RecentadvancesofWebmfbrmationsｙｓｔｅｍｓｓｕｃｈａｓｅ－ｃｏｍｍｅｍｅａｎｄ 
ｅ･learninghavecreatedvelylargebuthiddendemandsonconceptualmultiresolution 
analysisfbrmoregeneralizedinfbrmationana1ysis,cognitionandmodeUng・Tbmeetthe
demandsinageneralwa乳itsmodelingisfbrmulatedbasedonmodemalgebraictopology
TbbespeciＥＣ，themodelingfbrmulationisworkedoutmanmcrementaUymodular 
abstractionhierarchywithemphasisonthetwolevelsofthehierarchyappropriatefbr 
conceptualmodeling：theadjunctionspacelevelandtheceUularstructuredspaceleveL 
ExampｌｅｓａｒｅｓｈｏｗｎｔｏｄemonstratetheusefUlnessofthepresentedmodelasweUasan 
implementationofanowerstructurecase． 
３．Ｙ,Ohtake,ABelyaev,Ａ・Pasko,Dynamicmeshoptimizationfbrpolygomzed
implicitsurfhceswithsharpfbatures,TheVisualComputer,vol、19,Ｎ0.2.3,
2003,ｐｐｌｌ５－１２６・
Abstract-Thepaperpresentsanovelapproachfbraccuratepolygonizationofimplicit 
2８ 
surfaceswithsharpfbatureaTheapproachisbasedonmeshevolutiontowardsagiven 
implicitsurfhlcewithsimultaneouscontrolofthemeshvertexpositionsandmeshnormnlR-
Givenanmitialpolygonizationofanimplicitsurfnce,ameshevolutionproceSsinitialized 
bythepolygonizationisused.TheevolvmgmeshconvergestoaUmitmeshwhichdelivers 
ahighqualityapproximationoftheimpUcitsurfhceForanalyzmghowclosetheevolving 
meshapproachestheimpUcitsurfhｃｅｗｅｕｓｅｔｗｏｅｒｒｏｒｍｅｔｒｉｃｓ・Themetricsmeasure
deviationsofthemeshverticeshomtheimpUcitsurfnceanddeviationsofmeshnoTmHUs 
homthenormalsoftheimplicitsurfnce． 
４．Ｖ・Adzhiev,Ｐ・Comninos,Ａ,Pasko,Augmentedsculpture:computerghostsof
physicalartefblcts,Leonardo,ＭＩＴ,vol､36,No.3,2003,ｐｐ211.219． 
Abstract-InthispaperwedescribeanappmachtocoInputer･basedsculptmg 
concernedwiththecreationandmodiHcationofdigitalmodelsbasedonphysicalabstract 
sculptures、Webegmbypresentingasurveyofcurrentmethodsfbrthecreationof
computerbasedsculpturedartefblcts・Ｔｈｅｎｗｅｐｍｃｅｅｄｔｏｐｒｅｓｅｎｔｓｏｍｅｏｒｉｇｉnalmethods
andtoolsbasedontheFunctionRepresentationofgeometricmodelaAsweUas 
presentingcomputer-generatedtextureda､danimatedmodelsofpre-exiStingsCuやtures
byRussianartistlgorSelezneⅥwealsoBhowhowinterestingnovelshapescanbe 
generatedusingtheHyperFunsystem・FinallyweoutlinetwoadvancedprOjects
concernedwithcreatingasculpture-basedaugmentedrealitywhichaUowsfbrthe 
interactiveparticipationoftheobsewemInthispapenwepresente】qperimentalresults，
whichhopefilUyhavesomeartisticappeaLTheseresultswereproducedbyan 
internationalteamofresearchersandstudentscoUaboratmgthroughthelntemet． 
５．Ａ・Pasko,０.Okunev,Ｖ・Savchenko,Minkowskisumsofpointsetsdefnedby
inequanties,ComputersandMathematicswithApplications,E1sevierScience， 
vol､45,No.１０/11,2003,ppl479-1487． 
Abstract-TheexistmgappmachessupportMinkowskisumsfbrtheboundary， set-theoreticandrayrepresentationsofsoUds,InthispaperweconsidertheMinkowshi 
sumoperationinthecontextofgeometricmodelmgusingrealfimctions・TheproblemistoHndarealfimctiｏｎ巧CICMbrtheMinkowskisumoftwoobjectsdennedbythemequalities泣幻=oandaCZ)どaWerepresenttheMinkowsldsumascompositionofother
operations：theCartesianproduct，塵sultmgmahigherdimensionalobject，anda
mappingtotheoriginalspace・TheCartesianproductisrealizedasanintersectioninthe
higher-dimensionalspace,usmganR-fimction,ThemappmgprOjectstheresultmgobject alongncoordinateaxes,wherenisthedimensionoftheoriginalSpace,Wediscussthe 
propertiesoftheresultingnmctionandtheproblemsofanalyticandnumemc 
implementation,especiaUyfbrtheprOjectionOperation､FinaUy,weapplyMinkowski 
sumヨtoimplementoHSettmgandmetamorphosisbetweenset-theoreticsomdswith
curvilinearbonnndnrie＆ 
2９ 
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６．Ｖ、Adzhiev，nKartasheva，Ｔ・Ｋunii，Ａ・Pasko，Ｂ・Schmitt，Hybrid
ceUular-fiﾕnctionalmodelingofheterogeneousobjects,JournalofComputmg 
andlnfbrmationScienceinEngineering,TransactionsoftheASME,vol､２，Ｎｏ． 
４，December2002,ｐｐ､312-322．（publishedinMarch,2003） 
Abstract-Anapproachtomodelingheterogeneousobjectsasmultidimensionalpoint 
setswithmultipleattributes(hypervolumes)ispresented,Attributesgivenateachpomt 
representobjectpropertiesofarbitrarynature（material,physical，etc.).Aproposed 
theoretical仕ameworkisbasedonahybridmodelofgeometIyandattributescombininga
ceUularrepresentationandafimctionaUybasedconstructiverepresentationof 
dimensionallynon･homogeneousentities・Hypervolumemodelcomponentssuchasobjects，
operationsandrelationsaremtroducedandoutUned・Wepresentexamplesofmodelmga
multi-layergeologicalstructurewithcavitiesandweUs,time-dependentadaptivemesh 
generatio､,andconversionofa3DmlplicitcomplextotheceUularrepresentation． 
７．Ｇ.Pasko,Ａ・Pasko,MIkeda,Ｔ・Ｋunii,Localizedblendingfbrexactcontrolof
shapeswithapplicationstoshapemodelingand2Danimation,International 
JournalofShapeModeling,ｖｏＬ８,No.2,2002,ppl59-172,lpublishedin 
February,2003)． 
Abstract-Blendmgoftwoshapesgeneratesasmoothtransitionbetweenthemby 
addingorremovingmateriaLＩｎｔｈｉｓｗｏｒｋ，newanalyticalfbrmulationsoflocaUzed 
blendmgfbrfUnctionaUydefinedset-theoreticoperationsareproposedTheblendmgset 
operationsａｒｅｄｅｍｅｄｕｓｉｎｇＲ･fUnctionsanddisplacementfimctionswiththelocalized 
areaofmnuenceAnadditionalboundmgsoliddehnestheshapeandlocationoftheblend， 
ThepmposedboundedblendingcanbeappUedtoasmgleselectedfbatureoｆａｓｈａｐｅ 
（comenedge,ａｎｄothers).Weintroducenewtypesofblendssuchasamultipleblendwith 
thedisconnectedboundingsoudandapartialedgeblend・Itisshowntohaveversatile
applicationsminteractivedesign・Wealsodescribetheappucationofthebounded
blendingtothe2Dshapetransfbrmationproblemweencounterinammatio､． 
８．Ｖ・Ａｄ述nev，Ｐ・Comninos，MKazakov，Ａ・Pasko，FunctionaUy･based
augmentedsculpting,FirstlnternationalWorkshoponlnteractiveRichMedia 
ContentProductionRICHMEDIA2003，（Lausanne，Switzerland，October 
16-17,2003),ＥPFL,2003,ｐＰ３１－４２ 
ＡｂＳｔｒａｃｔ－Ｉｎｔｈｉｓｐａｐｅｒｗｅｐresenttechniquesofcomputer-basedsculptingconcerned 
withthecreationandmodincationofdigitalmodelsbasedonphysicalabstractsculptures、
WeoutunetwoprOjectsconcernedwithcreatmgasculptu率-basedaugmentedrea1ity
whichallowsfbrtheinteractiveparticipationoftheobserve、nｺ中erimentalresults,which
haveartisticappeal,arealsopresented． 
3０ 
９．Ｃ・Vilbrandt,Ｇ,Pasko,Ｔ・Vilbrandt,Ｐ.．Ａ・Fayoue,MKazakov,Ｖ,Adzhiev,Ａ・
Pasko，Ｔ，Kunii，Reverseconstructionofculturalheritage，STARreport， 
GraphiConO3moscow,Russia,September5-10,2003),ＩＳＢＮ5.317-00788-7, 
2003,pp22-29 
Abstract-WegiveanoverviewofexistmgCUgitaldatastructures，themathematical 
rep塵sentationofobjects,andtheapproachestocomputermodelingofhistoricalobjectsof
culturalsignincance､CorrespondmgproblemsandsoIutionswithlongtermarchivingof 
digitaldatastructures,constructivemodeling,andarealtimemteractivedisplayofthe 
culturalheritageobjectsarediscussed,variousexamplesandappucationsareglve､． 
10.Ｅ・Kartasheva,Ｖ・Adzhiev,Ａ・Pask０，０.Fryazmov,Ｖ・Gasnov,Discretization
offimctionallybasedheterogeneousobjects,８thACMSymposiumonSolid 
ModelingandApplications(June16.20,2003,Seattle,USA),ＧＥ１ｂｅｒａｎｄＶ・
Shapiro(Eds.),ＡＣＭPress,2003,ppl45-156・
Ab8tract-TheprBsentedapproachtodiscretizationoffUnctionaUydeHned 
heterogeneousobjectsisorientedtowardsnniteelementanalysis(FEA）applications， 
whichimposespecihcconstraintsuｐｏｎｔｈｅ唾sultingsurfnceandvolumemeshesinterms
oftheirtopologyandmetriccharacteristics,exactnessofthegeometIyapproximation,and 
confbrmitywithinitialattributes・Thefimctionrepresentationoftheinitialobjectis
convertedintotheresultingceUularrepresentationdescribedbyasimplicialcomplex・Ｗｅ
ｃｏｎｓｉｄｅｒｍｄｅｔａｉｌａＵｐｈａｓｅｓｏｆｔｈｅdiscretizationalgorithm6Eommitialsurfnce 
polygonizationtohnaltetrahedralmeshgenerationanditsadaptationtospecialFEA 
needs・TheinitialobjectattributesareusedatallstepsbothfbrcontroUinggeometryand
topologyoftheresultmgobjectandfbrcalculatmgnewattributesfbrtheresultmgcenular 
representation． 
11.Ｍ.Kazakov,Ａ・Pask０，Ｖ・Adzhiev,Interactivemetamorphosisandcarvingma
multi-volumescene,GRAPHITE2003(Melbourne,Australia,11-14Lbruary， 
2003),ACMSIGGRAPHPubncation,2003,pplO3-110、
AbBtract-Thepaperpresentsanapproachtomodelingscenescomposedofmultmle 
volumeswithapossibilityofafnstnavigationthroughsuchasceneaswenasinteractive 
editingofvolumesmit・Thisworkisorientedtowardsanartisticapplicationthatmcludes
selectionandeditingofnewshapesfbrfUrtherproductioninrealmaterial・Theobjects
areeditedmtermsofinteractivecarvmgandmetamorphosisoperations,Initialshapes 
arerepresentedasfimctionaUydeHned3DvolumemodelBwithimpmcitsurfnces、The
metamorphosisgeneratesavarieｔｙｏｆｓｈａｐｅｓｏｎｅｏｆｗｈｉｃｈｃａｎｂｅｓｅｌｅｃｔｅｄｂyanartist、
OncetheartistissatisHedwiththemetamorphosisresults,ｈｅ/Ｂｈｅｃａｎｐｅｒｆｂｒｍｃａｗｍｇｏｎ 
ｉｔｓｓｕｒｆｈｃｅtofinetuneanoveranappearance・Interactivevisualizationisbasedonthe
isosurfncepolygonizationwithsomeoptimizationsfbrinteractiveobjectediting・The
implementationise伍cientenoughtobeabletomaintaininteractiveratewithaU
operationsevenonanordinarypersonalcomputerwithanaveragegraphiccard． 
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12.Ｂ・Schmitt，Ａ，Pasko，OSchlick，shape･drivendefbrmationsoffUnctionany
deanedheterogeneousvolumetricobjects，GRAPHITE2003，（Melbourne， 
Australia，１１．１４February,2003),AOMSIGGRAPHPubhcation，2003,ｐｐ、
127.134. 
Abstract-Inthispaper，ｗｅｐｒｏｐｏｓｅａｈａｍｅｗｏｒｋｆｂｒｄｅｆｂｒｍｍｇｈetemgeneous 
volumetricobjectsde丘nedaspomtsetswithattributes・Incontrasttohomogeneous
volumeswithunifbrmdistributionofmaterialandotherproperties，aheterogeneous 
volumetricobjecthasanumberofattribute8asBignedａｔｅａｃｈｐｏｍｔ・Anattributeisa
mathematicalmodelofanobjectpropertyofarbitrarynature（material,photometric， 
physicaLstatisticaletc.)．Itisnotnecessaryfbranattributetobedescribedbya 
COntinuOUShmCtiOn． 
lnourapproach,thefimctionrepresentation(FRep)isusedasthebasicmodelfbrboth 
objectgeometryandattributesrcpresentedmdependentlyusingreal･valuedscalar 
fimctionsofpointcoordmates・WhileFRepdirectlydemesobjectgeometry，fbran
attributeitspecihesaspacepartitionusedtodehnetheattributefimction､DefbrmHtionof 
anexistingobjecti8usuallyconsideredasthehnalstepofthemodeUingprocess､Inthis 
paper，ｗｅｐｒｏｐｏｓｅｔｏｄｅｆｉｎｅａｎｅｗｎｏｄｅｉｎｔｈｅＦＲｅｐｔｒｅｅｂａｓｅｄｏｎｓｈａｐｅ･driven 
defbrmations・ThesedefbrmationscanbecontrolledbyadditionalshapesOpoints,curves，
surfnces,orsolids)andcanbeappliedtoobjectgeometryandattributesatanymodeUmg 
step． 
13.Ｇ．Pasko,Ａ・Pasko,MIkeda，Ｔ・Ｋunii’２Dshapetransfbrmationusmg3D
blending，ProceedingsofMMM2003，９－thlnternationalConfbrenceon 
MultimediaModeling（January7･10,2003,Taipei，Taiwan)，Tamkang 
University,ＩＳＢＮ957-9078.57.2,2003,ｐｐ､390-401． 
AbBtract-Computeranimationisoneofthekeycomponentsofamultimediadocument 
orpresentation・ShapetransfbrmationbetweenobjectsofdiHerenttopologyandpoBitions
isanopenmodelingpmblemmcomputeranimation，Ｗｂｐｒｏｐｏｓｅａｎｅｗapproachto 
solvingthisproblemfbrtwogiven2Dshapes・Thekeystepsofthepmposedalgorithmare：
dimensionmcreasebyconvertingmput2Dshapesintoha1fcylindersiｎ３Ｄｓｐａｃｅ， 
boundedblendmgwithaddedmaterialbetweenthehalfcylinderB，andmaking 
cmss-sectionsfbrgetting台aｍｅｓｏｆｔｈｅａｎｉｍａｔion・Weusetheboundedblendingset
operationsdehnedusingR･fUnctionsanddiBplacementfUnctionswiththelocalizedarea 
ofmnuenceappliedtothefimctionanydehned3DhalfLcyUnders・Theproposedapproach
isgeneralenoughtohandlemputshapeswitharbitrarytopologydeHnedaspolygonswith 
holesanddiSjointcomponents,set･theoreticobjects,orana1yticalimplicitcurveaThe 
obtainedunusualamoeba-likebehaviorofthe2Dshapecombinesmetamorphosiswith 
thenon-1inearmovementonthep1ane． 
３２ 
OtherPubIications 
l．Ｔ，Nieda，Ａ・Pasko，Ｔ・LKunii，Detectionofcriticalpointsfbrshape
metamorphosisanimation,TechnicalReportHCIS-2003-O7,HoseiUmversity， 
Tokyo,Japan,Ｊｕｌｙ7,2003,12ｐ， 
Ｍ、Kazakov，Ａ・Pasko，Ｖ・Adzhiev，Fastisosurfblcepolygonizationwith
embeddedsharpfbaturesextraction，TechnicalReportHCIS-2003-O4，Hosei 
2． 
University,Tokyo,Japan,April7,2003,11ｐ、
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RefereedpubIications 
LYukikoSasakiAlam,“TheOrganizationoftheLexiconThePolysemyofGmw 
andDisambiguation,''ProceedingsoftheAOL2003WOrkshopontheLexicon 
andFigurativeLanguage,ｐｐ４９-54,2003． 
Ab8tract-Thh3paperdemonstratｅｓｔｈａｔｔｈｅｐｏｌｙｓｅｍｙｏｆｔｈｅｖｅｒｂｇＴ℃w'isaresultof 
naturalextentionofindividualmeanlngsconnotedbyitsbasicuteralmeaｎｍｇａｎｄｔｈａｔ 
ｔｈｅｐｏｌｙｓｅｍｙｏｆｇｍｗｉａｓsuch,canbedisambiguatedbyapplyingsimple 
rulesofeliminationtotheargumentstructures，whicharethecontextsthatmnke 
particularsensesviable． 
YukikoSasakiAlam,“ComputationalTreatmentofthePolysemyofPrepositon 
UsesofOPpz;'，ProceedingsofACL-SIGSEMworkshoponTheLinguistic 
DimensionsofPrepositionsandtheirUseinComputationalLinguistics 
FormalismsandAppncations,ｐｐ､66-76,2003． 
Abstract-Thispaperexaminesthepolysemyofounarwithaspecialfbcusonthe 
prepositionuses､Byexploringthemdividualmeanmgsofprepositionusesofounerandthe 
contextualinfbrmationfbrgivingrisetothemeanmgs，itproposesheuristicrulesfbr 
distinguishmgamongthemeanings,demon8tratmgthatfbrcomputationaltreatmenta 
mnumumnumberofdiBtinguishingfbatureswouldsu伍Ce・Theresultsofthispaperwould
pointawaytoanappropriatemodelingofthesemanticsystemdiBambiguatmgthe 
polysemyofprepositions． 
２． 
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RefereedpubIications 
１．Ｎ・Kozhekin，Ｖ・Savchenko，Ｍ・Senin，andlHagiwara，AnApproachto
SurfaceRetouchingandMeshSmoothing,InternationaljournalMTheVisual 
Computer1,，Vol19,Ｎ､７．８，Dec､2003,549.564 
AbBtract-Inthispapenwediscussanovel，fhst，practicalalgorithmfbrsurfnce 
modihcationofgeometricobjects,Aspace-mappmgtechniqueisusedtotransfbrmaglven 
ordamagedpartofasurfnceintoadiHbrentshapeinacontinuousmannemThepmposed 
approachisusedfbrthesurfblce-retouchmgandmeshsmoothingproblems,Thetechnique， 
ｉｎfact,isbasedonalocalprocessingofpolygonaldatathatcanbeappliedfbrfninngof3D 
meshes、Weconsidershapetransfbrmationasageneraltypeofoperationfbrsurfnce
modihcation,andattempttoapproachtheproblem丘ｏｍａｓｉｎｇｌｅｐｏｉｎｔｏｆｖｉｅｗ,namely
thatofthespace･mappmgtechniquebasedonimplementationofradialbasesfUnctions． 
EJmerimentalresultsareincludedtodemonstratethefimctionaUtyofourmesh･modeling 
tooL 
２．Ｇ.Ｐ・Nikishkov,Ｙｕ.Ｇ・Nikishkov,ａｎｄＶ.Ｖ・Savchenko,OomparisonofCand
JavaPerfbrmanceinFiniteElementComputations，Computer＆structures， 
Pergamon,81,2003,2401-2408 
Abstract-Thejavaprogramminglanguagehasseveralfbatures，whichmakesit 
attractivefbrsoftwaredevelopmentincomputationalengmeermgandscinces・Inthis
papertheperfbrmanceofthedevelopedJavahniteelementcodeiscomparedtothatofthe 
CcodeontheBolutionofthreedimensionalelasticityproblems・ItisshownthatsimPle
codetuningcanprovideJava/Cperfbrmanceratio90％fbrLDUsolutionoffHniteelement 
code． 
３．Ｖ・Savchenko,NKOjekine,Ｍ・Savchenko,Ｉ､Semenova,０.Egorova,ａｎｄ１．
Hagiwara，MeshGenerationandRehnementofPolygonalDataSets，２００３ 
InternationalConfbrenceonCYBERWORLDS（CW2003)，orgamzedby： 
SchoolofComputerEngineering，NanyangTechnologicalUniversityin 
cooperationwith:IEEEComputerSociety,ＡＣＭＳＩＧＧＲＡＰＨ(Singapore),and 
Eurographics,Singapore,December3･5,2003,198-205 
Abstract-ThispaperpresentsworkmprogressandcontinuesaprOjectdevotedto 
developmgshapemodelingsystembasedonimplementationofradialbasedfimction 
（RBF)technologylnthispapemwestudytheopportunitiesoHbredbythistechnologyto 
computernideddesignandcomputergraphicscommunitiesbylooｋｉｎｇａｔｔｈｅｐｍｂｌｅｍｓｏｆ 
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surfhcegenerationandenhancement・Experimentalresultsareincludedｔｏｄｅｍｒｍｓｔ璽te
thefUnctionalityofourmesh-modelingtooL 
4．Egorova，Ｎ・KOjekine，IHagiwara，Ｍ・Savchenko，Ｉ、Semenova，ａｎｄＶ・
Savchenko，ＩｍｐｒｏｖｅｍｅｎｔｏｆＭｅｓｈＱｕａｌｉｔｙＵｓｍｇａＳtatisticalApproach， 
IASTEDInternationalOonfbrenceonVisualization，Imagingandlmage 
Processing(VIIP2003),Spain,Benalmadena,September8-10,2003,Ｖ０１２， 
１０１６．１０２１ 
AbBtract-Thispaperpresentsanovelalgorithmbasedonanadaptationofstatistics 
thatresultedinthepredictionofameBhqualitycriteriaparameterE】memmentalresults
areincludedtodeInonstratethefUnctionalityofourmethod． 
５．Ｖ・Savchenko,MSavchenko,ａｎｄ1.Hagiwara,SurfbLceSimpUncationbasedon
astatisticalApproach,Proceedingsof4thWSEASInternationalConfbrence 
onAUTOMATIONandＩＮＦＯＲＭＡＴＩＯＮ,Tenerifb,Spain,Decemberl9-21, 
2003 
AbBtract-ThispapercontinuesaprQjectdevotedtodevelopmgshapemodeungsystem 
fbrsurfhcegenerationandenhancement,A1ocalmeshenhancementbasedonstatistibnl 
characteristicsofaninitialtrianglemeshisproposedfbrmeshsimplihcation・
Experimental“sultsareincludedtodemonstratethefimctionamtyofoursimpliHcation 
algorithm． 
６．Ａ、Inarionov，Ｅ・ＳｅｄｙｋｈａｎｄＶ・Savchenko，Simulationofthe3DSpace
EquilibriumofGravitating,RotatingandMagnetizedMatter,Proceedingsof 
４thWSnASInternationalConfbrencｅｏｎＡＵＴＯＭＡＴＩＯＮａｎｄ 
ｌＮＦＯＲＭＡＴＩＯＮ,Tenerifb,Spain,Decemberl9-21,2003 
Abstract-ThispaperpresentsworkmprogressintheHeldofthesimulationofthe 
complexphysicalsystemsanddiscussesmethodsofvisualizationtoobtamandanalyze 
resultsin3Dspace・Ｗｂｃｏｎsidertherapidlyspinninggravitatingobject(compactstar）
withdipole-ukemagneticheld,Themagneticheldcorotatestogetherwithobjectand 
fbrcesthesurroundingionizedmattertocommoncorotation、Ｗｂａｓｓｕｍｅｔｈａｔｔｈｅ
ｍａｇｎｅｔｉｃＨｅｌｄｉｓhFozeninthematteエＩｔｍｅａｎｓｔｈａｔｔｈｅｍａｔｔｅｒｃａｎｍｏｖｅａｌｏ､gthe
magneticheldsm1esomyThemattermotionacrossthelinesisstronglyfbrbidden・We
studytheequmbriumspacecoordinatesofmattercorotatingtogetherwiththeloopsofthe 
dipolemagneticheld,takingintoaccountthegravitationalandcentrifilgalfbrcea 
７．Ａ・Illarionov,Ｖ・Savchenko，Ｓ・MineshigeandnSedykh，Visualizationof
surfaceofmatteaccumulationinthestarrotatingmagnetosphere， 
InternationalWorkshop“Stellar-Mass,Intermediate-MassandSupermassive 
３６ 
BlackHoles，',町oto,Japan,October28-31,2003．
Abstract-Weconsidertheproblemofvisualizationofmatteraccumulationsurmcein 
therotatingmagnetospherearoundarapidlyspinningneutronstars，radio‐ａｎｄＸ･ray 
pulsars,whicharemtensivelyobservedonthegroundradiotelescopesandonthespace 
X-rayobservatories，Ｉｎｔｈｉｓｗｏｒｋｗｅｃｏｎｓｔｒｕｃｔａｍｏｄｅｌｏｆｔheplasmaequilibrium 
corotationmthedipolemKemagnetosphere､Theproblemisfbrmulatedin3DspaceThe 
analyticalcalculationandnumericalsimulationproducerathercomplicatedshapeofthe 
plasmaequUibriumsur企lce、TheprOblemscaUfbr3Dgraphicstovisualizetheobtam
results． 
OtherpubIications 
l，ＨａＥｉｗａｒａＶＳ Hagiwara，Ｖ､Savchenko，Ｎ・KOjekine，ａｎｄＭ・Kitagoh,CSRBFandWavelet
methodofimagecompression，JapanpatentNO、02-090,Ｉｓｓｕｅｄｏｎ２５Ｆｅｂ．
2003(Patent)． 
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RefereedPubIications 
LT、Wakahara，Ｙ、Kimura，Ａ，Suzuki，Ａ・Shio，ａｎｄＭＳａｎｏ，“Fingerprint
VerificationUsingRidgeDirectionDistributionandMinutiae 
Correspondence,'’TheTransactionsofthelEICE，Vol，J86-D-II，Ｎｏ．１，ｐｐ、
63-71,2003(inJapanese1 
Ab8tract-ThispaperdescribesanewtechniqueofHngemrintverihcationrealizing 
high-accuracynormalizationwithrespecttopositionandrotationaspreprocessingand 
stableminutiaematchmginthesubsequentverihcationstage・Theproposedmethod
consistsofthreeparts;(1)extractionofridgedirectiondistributionfbaturesandeffbctive 
adjustmentsfbrpositionandrotationusingfeaturematchingbetweeninputandenroUed 
fingerprintimages，（２）optimalcombinatorialsearchfbrone･to-oneminn]tiae 
correspondencebetweeninputandenroUedmmutiae,(3)robusthngeIprintverihcation 
usingboththeridgedirectiondistributiondistanceandtheminutiaematchingrate 
Exhaustiveexperimentsusingadatabaseof80peoplex4hngersx10samples 
demonstratesuf5cientlylOwratesofbothFAR(falseacceptancerate)ａｎｄＦＲＲ(fhlse 
rejectrate)． 
２．Ｔ・Wakahara，“ShapeMatchingUsingGATCorrelationagainstNonnnear
DistortionanditsApplicationtoHandwrittenNumeralRecognition,'，Proc,ｏｆ 
７thlnternationalConfbrenceonDocumentAnalysisandRecognition 
（ICDAR'03),pp54-58,Edinburgh,August200a 
Abstract-ThispaperaddressesthepmblemoftowhatextentlineartrgnnBfh下、盆tion
cananeviatenonuneardistortion、WemvestigateatechniqueofglobalafHne
transfbrmation(Gfmcorrelationtoabsorblineardistortionbetweengray-scaleimages・
FeaturesusedinGATcorrelationareoccurrenceprobabilitiesofgraylevelsorgradients・
ExperimentsusingthehandwrittennumeraldatabaselPTPCDROM1Bshowthatthe 
entropyofGAILsuperlmposedimagesdecreasesbyaroundl5％・Furthermore，
gray･Ievel-basedGATcorrelationmprovestherecognitionrate丘０ｍ85.78％ｔｏ91.01％，
whnegradient-basedGATcorrelationimprovestherecognitionrateｆｒｏｍ91.80％ｔｏ 
９４０２％.TheseresultsshowthatGATcorrelationhasamarkedeffbctofmprovingboth 
shapematchinganddiscrimmationab辺tiesbyextractingIineardistortionhPom
nonlim⑨Ｈｒｏｎｅ． 
OtherPubIications 
1.Ａ・Suzuki,Ａ・Shio,Ｔ・Wakahara,MSano,ａｎｄＹ､Kimura,“Developmentof
FingerprintVerincationTechniqueUsingRidgeDirectionDistributionand 
MinutiaeCorrespondence,,,ＩＭＡＧＥLAB,ＶｂＬ１４,Ｎｂ､９，ｐｐ､26-30,2003(ｉｎ 
Japanese)． 
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Refereedpapers 
l、AtsutoshilmaiandShuichiYukita,“RDFModelandRelationalMetadata,',
ProceedingsofAINA2003,pPxx-xx・
Abstract-Inthispaperweproposeanewmetadatatype`RelationalMetadatざ'that
containstherelationalmfbrmationfbrretrievmgWEBcontents､ＩｔｉｓｂａｓｅｄｏｎＸＭＬａｎｄ 
ｕｓｉｎｇＥ．Ｒ⑱ntity･Relationship）modelofrelationaldatabaseGmB)．Ｒｅ】副tio亟l
Metadataiscompatib1ewithResourceDescriptionFramework⑱DF）througha 
translatorprogramthatcanconvertRelationalMetadatatoRDRThegoalofRelational 
MetadataistoprovidetheWEBcontentscreatorswitheasycontrolovermetadataand 
withautomaticRDBintegration,UsingRelationalMetadata,theusercanseamhtarget 
infbrmatiｏｎｗｉｔｈＲＤＢｅａｓｉｌｙａｎｄｅ伍ciently51tsrctrievalfimctionsareeasnycustomized
accordmgtothepersonalprofile． 
2．ＴｏｍｏｍｉＡｂｅ，ShuichiYukita，andTosiyasuL・Kunii，mTop-downLearning
NavigatorBasedOnCeUularModels,mProceedingsofnontiersinEducation， 
Boulder2003,IEEEComputerSocietyPress,２００３ppxx-xx、
AbBtract-Navigatortoolsfbrthetop･downlearningsystemaredeveloped、Ｔｈｅｔｏｐ
ｄｏｗｎｅｄｕｃａtionisatypeofgoal･orientededucation,Thepresenteducationisgenerally 
conductedbottom･up,bFombasicstoappncations,andhencelearnershavetospendalot 
oftiInebefbrereachingthegoaltolosetheirinterest・Inthetop-downeducation,since
theystarthomtheirgoals,theycankeepsfbcusedontheirprimaryinteresttoshorten 
thelearningtimebyweUmotiwLted8tudyb 
aNOrihiroFujii,Atsutoshilmai,TomomiAbe,NikiSuzuta,ShuichiYUkita， 
TosiyasuL・Kunii，andNObuhikoKoike，’１TopdownEducationForLogic
DesignCourseBasedOnCeUularMethods,１，(extendedversion),Proceedings 
ofErontiersinEducation,Boulder2003,IEEEComputerSocietyPress,2003, 
ｐｐＸｒＸＸ・
AbStract-Wbproposeanewtop-downeLeammgtoolHDrhardwarelogicdesigncourse 
usingthecenularmethod,wherestudentscankeepfbcusingontheirprimmyintereststo 
achievecomplexhgiccircuitsdesignsucceBsfUllybAtamodernlogicdesignclassroom， 
hardwaredescriptionlanguagessuｃｈａｓＶｂｒＵｏｇＨＤＬａｒｅｍｏｓｔｌｙｕｓｅｄｔｏｄｅscribecircuits 
fDrFPGAs(FieldProgrammableGateArrayB).TheseHDLdescriptionsarewrappedｉｎ ｍｍｌＬ(ExtensibleMarkupLanguage)withaspecianyarrangGdXMLvocabulaIybmorder 
tosharedesignedmodulesamongstudentsontheWeb・AlthoughXnn`…esusacommon
andconvenientWebhPamework,itbecomesdifnculttoveri句andmaintainconfbrmance
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amongdesignedmodulesifthesystembecomesverylarge,Ibovercomethisproblem,we 
employedthecenularmodelsthatensuretheconsistencyamongdesignmodulesand 
supportatop-downdesignmethodologyThepropoSedsystemiseXpectedtoachieve 
higherefnciencyfbrpreparinglogicdesignlecturecourses・Thispaperpresentsthebasic
XMLvocabularydesigntodescribehardwaremodulesefUcientlylandalsopresentsa 
sampleeLearningcoursewareontheWebemployingthisXMLvocabularyB 
4.ShuichiYukitaandTosiyasuL・Kunii,“DevelopmentofTopdownCourseware
BasedonOenularModels,，，ProceedmgsofFrontiersinEducation，Boulder 
2003,IEEEComputerSocietyPress,2003,ｐｐｘｘ･xx・
Abstract-FrameworksfbrapplymgtheceUularmodeIs,proposedbytheauthorsyears 
ago,areinvestigatedaimingtoreducethecomplexityofcoursewaredesignDevelopment 
oftopdowncoursewarｅｍｖｏｌｖｅｓｔｈｅｔａｓｋｏｆａｒｒａｎｇｍｇｔｈｅｃｏntentswhicharelogicany 
hypertextualizedsothatlearnerscanwalkthroughthecourseswithatmostease・In
manycases，theproducedcoursewaremustfhcewithvarietiesofleamerswhohave 
diffb"ntbackgrounds,ftlilingoftentomeetthedemandsofthemajorityofbothteachers 
andlearners・Anidealsolutiontothisproblemistoproducecustomizedversionsofthe
courseware,ｅａｃｈｏｆｗｈｉｃｈｉｓｓｏａｒｒａｎｇｅｄｔｈａｔｅａｃhlearnercanmaintamandincrease 
onelsprimarymterestandmotivation・Howeventhetimecomplexityinvolvedmsucha
processisexponential,whichcanbereducedtoanamenabletaskonlywhen,ａｔpresent， 
experiencedteachersorcoursewaredesignersarepresenLSo，ingeneraI，developmg 
coursewaretakesmuchhumanresources・Howevemthisrequ1rementisnotａ１ｗａｙｓｍｅｔ・
Usingthecellularmodels,wecansavecoursewareprQjectsbPomthiSdif5cultsituation・
WeproposehereacousewaredesignmethodbasedontheceuulardatabaSetechnology 
thatgreatelyreducesthecomplexityofdesigningprocessesinordersofmagnitude， 
aimingtopromotethedevelopmentofcoursewarefbrtopdowneducation． 
Book 
ShuichiYUkita，iilntroductiontoUNIXNetwork 
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